Introduction {#sec1-1}
============

*Haemophilus influenzae* is not an uncommon pediatric pathogen. Previously *H. influenzae* type b (Hib) was the predominant pathogen, however there has been a shift in the serotype prevalence since the introduction of the *H. influenzae* type B vaccine in the early 1990s. Serotypes, other than Hib, reported to cause disease include serotype A, C, D, E and F.

Prevalence of *H. influenzae* serotype a (Hia) has been reported to be higher in the post vaccination era.^[@ref1],[@ref2]^ Outbreaks have been reported in the aboriginal populations of Canada, United States and Australia.^[@ref3]^ Reported clinical infections caused by Hia include meningitis, pneumonia, cellulitis, pericarditis and sepsis.^[@ref1],[@ref2],[@ref6],[@ref7]^ Joint involvement is rare in Hia infection and hemarthrosis, to the best of our knowledge, has not been reported. Hia septic arthritis responds well to antibacterial therapy and does not appear to result in significant local tissue damage.

Case Report {#sec1-2}
===========

A previously healthy 2.5-year-old boy presented to our hospital with a 2 day history of left knee pain, refusal to bear weight and subjective fever. There was a history of fall 2 days prior and preceding URI symptoms 5 days prior. No recent history of diarrhea, exanthem, bleeding, recent travel, animal exposure, tick bites, myalgia, weight loss, family history of arthritis or bleeding disorders. Immunizations were up to date including complete series of Hib vaccine. Physical examination was significant for a swollen, warm and tender left knee with limitation of active and passive movement. He was afebrile at admission and rest of the physical exam was unremarkable. Laboratory studies revealed a white blood cell count of 11,000/mm^[@ref3]^, erythrocyte sedimentation rate of 44 mm/hr and C reactive protein of 25 mg/L. X-ray of the left knee did not reveal fracture or osteomyelitis. An ultrasound revealed knee effusion. He was started on intravenous clindamycin. Joint aspiration yielded 14 mL of bloody fluid. Arthrotomy was not done at this time as the operating surgeon did not suspect septic arthritis. Coagulation studies were within normal limits. Culture of the joint fluid grew 2+ *H. influenzae*, beta lactamase negative. Antibiotic was changed to ampicillin. A three phase nuclear medicine bone scan was normal.

Arthrotomy 2 days later obtained purulent fluid. Fluid analysis showed 2+ WBCs and 4+ RBCs. The initial H influenzae isolate from the joint aspirate was identified as *Haemophilus influenzae* serotype a, biotype II by Texas State Health Services Laboratory in Austin. Blood cultures were negative after 5 days of incubation.

There was resolution of the fever with marked improvement in arthritis. Drain was removed after 2 days and he was discharged on hospital day 6 on 2 weeks of oral amoxicillin. Follow up at 3 weeks showed normal exam and a normal knee X-ray.

Discussion {#sec1-3}
==========

Encapsulated *Haemophilus influenzae* is a common pediatric pathogen. Apart from type B, other serotypes include A, C, D, E and F. In addition non-typeable isolates have been identified. Following the introduction of Hib vaccination, the incidence of disease caused by Hib has decreased to 0.30 per 100,000 children less than 5 years in the United States in 2008.^[@ref8]^

Hia accounted for less than 1% of invasive *Haemophilus influenzae* disease among all age groups in a United States study across six states in 1986.^[@ref9]^ However later studies have found it to be more common in some populations. In the post vaccine era, Hia accounted for half of the isolates from patients with invasive *Haemophilus influenzae* disease in a five year study conducted between January 2000 and December 2004 in a province of Manitoba, Canada.^[@ref1]^ Hia is now the most common among typeable *Haemophilus influenzae* isolates in the North American Arctic; the highest rates are among indigenous children population.^[@ref2]^ In this study, the incidence of Hia infection (2002-2011) among children \<5 years was 5.4/100,000; 27 cases occurred in Alaska Native children (18/100,000) *versus* 2 cases in non-native children (0.5/100,000). In an outbreak of Hia infection between 2009-2011 (13 cases), the same study group found that there was I death (case-fatality ratio 8%) and primary clinical conditions included meningitis (n=6), pneumonia with bacteremia (n=3), septic arthritis (n=2), cellulitis (n=l), and bacteremia (n=l). They concluded that since introduction of the Hib conjugate vaccine, Hia infection has become a major invasive bacterial disease in Alaskan native children. Outbreaks of Hia invasive infections have been reported in the pediatric population. Ribeiro et al. noted that the incidence of Hib meningitis decreased by 69% during the first year following initiation of Hib conjugate immunization, while the incidence of Hia meningitis increased eightfold in Brazil.^[@ref10]^ Although meningitis is the most common invasive disease caused by Hia, it has also been recovered from blood,^[@ref1],[@ref2]^ cellulitis,^[@ref6]^ respiratory tract,^[@ref7]^ pleural fluid and pericardial fluid.^[@ref2]^ Ulanova *et al.* recently reviewed invasive Hia infection and discuss its global epidemiology, clinical presentation, microbiology, immunology, prevention, and control.^[@ref5]^

Joint involvement is rarely reported in literature as a manifestation of invasive Hia disease. There are only 2 studies of outbreaks of invasive Hia infection where septic arthritis has been described. The first study was in the North American arctic population.^[@ref2]^ However, the most common presentation in the above mentioned study was meningitis and pneumonia. In a second study, Hammitt *et al.* in 2003 described a small outbreak of invasive Hia disease involving 3 infants in Alaska. In their study, an 8 month old infant developed 2 episodes of septic arthritis in a period of 3 months.^[@ref11]^ This patient responded well to ceftriaxone and amoxicillin-clavulanate therapy. There are 3 isolated case reports of septic arthritis caused by Hia infection in children. Kapogiannis reported a case of septic arthritis in a 30 month old boy associated with meningitis.^[@ref12]^ More recently, the first case of Hia septic arthritis in Australia and the first case in Brazil were reported.^[@ref13],[@ref14]^ In both cases, Hia septic arthritis seems to respond well to antibacterial therapy and does not seem to leave behind any sequelae (as in our patient). Cases reported so far have been summarized below ([Table 1](#table001){ref-type="table"}). Few studies have looked at the Hia carriage rates in the general population. Rates of \<1% to 3.5% have been reported from South American and Australian aboriginal population.^[@ref15]^ On the contrary, high prevalence (16-45%) of carriage rates have been reported in close contacts of children with invasive Hia disease in Alaska.^[@ref11],[@ref18]^ Recent serological studies among aboriginals in Ontario showed high levels of anti-Hia IgM compared to IgG in contrast to anti-Hib levels (IgG levels higher than IgM) providing evidence to the recent increase in the Hia prevalence in the community. Hia infection rate in young children in northern Canada is now above the rate observed in the general population when the Hib vaccine was introduced.^[@ref15]^ Efforts are ongoing to develop a suitable vaccine against Hia.^[@ref19]^

Conclusions {#sec1-4}
===========

Our case is unique in that it is the first reported case of hemarthrosis caused by Hia and a rare case of Hia septic arthritis in the non-Alaskan United States pediatric population. Our report highlights the fact that Hia has potential to cause invasive infections in the post Hib vaccination era and the need for constant surveillance and clinical suspicion to diagnose Hia invasive infections. Prognosis appears to be good as the infection responds well to appropriate antibacterial therapy. Further research and developments in the field of immune-prophylaxis and chemoprophylaxis are warranted.

###### 

*Haemophilus influenzae* A septic arthritis in children.

  Author                                         Geographical location    Age, sex   Presentation                   Other disease conditions    Source of organism isolation   Organism characteristic   Outcome
  ---------------------------------------------- ------------------------ ---------- ------------------------------ --------------------------- ------------------------------ ------------------------- -----------------------------------------------------
  Hammitt *et al.* (2005)^[@ref9]^               Alaska, USA              8m, M      Septic arthritis               History of pyelonephritis   Blood, synovial fluid          β-lactamase-negative      Complete recovery, 2nd episode of arthritis after 3
  months Kapogiannis *et al.* (2005)^[@ref10]^   Georgia, USA             30m, M     Septic arthritis, meningitis   None                        Blood, CSF, synovial fluid     β-lactamase-negative      Recovery from arthritis + neuro cognitive deficits
  de Almeida *et al.* (2008)^[@ref12]^           Rio de Janeiro, Brazil   3y, F      Septic arthritis               None                        Synovial fluid                 β-lactamase-positive      Complete recovery
  Fischer (2013)^[@ref11]^                       Central Australia        9m, M      Septic arthritis               None                        Synovial fluid, blood          β-lactamase-negative      Complete recovery
  Our patient                                    Texas, USA               2.5y, M    Septic arthritis               None                        Synovial fluid                 β-lactamase-negative      Complete recovery

m, months; y, year; F, female; M, male; CSF, cerebrospinal fluid.
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